(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(id EP 0 728 801 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication 

28.08.1996 Bulletin 199G/3S 

(21) Application number 96301194.5 

(22) Date of filing 22.02.1996 



(51) intCl.s C08J 7/04, C09D 167/02 

// C08L67:02,(C09D1 67/02, 
171:02) 



(84) 


Designated Contracting States 


• Tomita, Hiroshi, Sagamihara Research Center 


DE FR G8 


Sagamihara-shi, Kanagawa 229 (JP) 


(30) 


Priority 27.02.1995 JP 38091/95 


(74) Representative. Votier, Sidney David et al 


CARPMAELS & RANSFORO 


(71) 


Applicant: TEIJIN LIMITED 


43, Bloomsbury Square 


Osaka-shi Osaka 541 (JP) 


London WC1 A 2RA (GB) 


(72) 


Inventors. 




* 


Fukuda, MasayukL Sagamihara Research Center 






Sagamihara-shi, Kanagawa 229 (JP) 




(54) 


Laminated film 





(57) A laminated film comprising (A) an aromatic 
polyester film: and (B) a hydrophilic coating layer which 
is present on at least one side of the aromatic polyester 
film (A) and has a surface energy of at least 54 dyne/ 
cm. the coating layer comprising (a) 50 to 80 % by 
weight of a copoiyester which contains a dicarboxylic 
acid component having a sulfonate group in an amount 
of 1 to 16 mol% of the total of all dicarboxylic acid com- 



ponents and has a secondary transition point of 20 to 
90°C : (b) 10 to 30 % by weight of poly(alkylene oxide) 
having a number average molecular weight of 500 to 
2.000 : and (c) 3 to 25 % by weight of fine particles having 
an average particle diameter of 20 to 50 nm. based on 
the total of components (a), (b) and (c) The above lam- 
inated film is useful as a transparency for an overhead 
projector and a recording paper for an ink jet printer. 
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Description 

Detailed Description oi the Invention 
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ras invention ,e B ,ss ,o a — "~ it^S^^KSZS^ " 

Although a him layer that is porous and has excellent.™ a . 

poor adhesion to a polyester base film ■■unexamined published Japanese patent application') 

P JP.A*3-il5747(lhel.rm-JP-A-a.u^h.r^^s^2S contains a mixture o. (A) a watemnsoluble 
discloses a thermoplastic resm film laminate coding a a J^ |n , ca , DOXyllc acid na ving a sulfonic ac.d metal 

3) a co-condensate represented by the following formula 

HO-(R 1 0) n -(R 2 0) m H 

, q anH p _ f0 each an alkylene group having 1 to « carbon 
W he,e,n n and m are each an .nteger of 6 to and R and R, V ^ ^ an alkylene group 

atoms or an arylene group, prov.ded that B, -s not the same . 
having 3 or more carbon atoms or an arylene group. 

the layer being formed on at least one side of the f.lm d)sclose a |aminaled Blm having a coaling 

This him laminate shows an ant.stat.c property J.^^ce energy of the coating f,lm. Therefore, the publication 

surface energy and excellent traveling property ^ ^ as an OHP transparency wh.ch 

-SSSS:^5r- 

B TS — is » p~- «~ - a6 °" e lamn *" a " ,m ol 

,he present invention having large hiding power apoarent from the following descript.on. 

Other ob,ec.s and advantages of the.present .nvenhon £ advantages can be attained by a lam.na.ed f.lm, 

c irs „ y according to the present invention, the ab o e ob,.c s and a y ^ ^ q( (he a „ c 

comprising (A) an aromatic polyester filmland (B ^^^ compnses 50 to SO % by we.ght o a 
polyester film (A) and having a surface energy of at least 5 _ ayn m o| , , 0 16 mol °. 0 Q f the 

copolyester conta.nmg a dicarboxylic acid component ^^"Sll^wi.r.tur. of 20 to 90°C. (b) ,0 to 30 % 
total o V f all d.carboxyl.c ac.d components and having J 500 to 2.000. and (c) 3 to 25 % by 

50 ' - £ ,am,nated f„m of the present .nvent.on compt.ses the aromatic polyester f„m W and the hydroph.l, coat.ng 
layer (3) as described above. nnluPSte r f.lm (A) is a polvester wh.ch comprises an aromat.c d.carboxyl.c 



55 Preferred examples of the aromatic o'^ luu ^ 
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i.S-hexane diol and the like 
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These aromatic dicarboxylic acids and aliphatic diols may be used alone or in combination of two or more. 

The aromatic polyester is preferably a polyester which contains lerephthalic acid or 2.5-naphthalene dicarboxylic 
acid in an amount of at least 95 mol% of the total of ail dicarboxylic aac components and ethylene glycol in an amount 
of at least 95 mol% of the total of all aliphatic diol components, particularly preferably a polyester which contains 
s polyethylene terephthalate and polyeihylene-2.6-naphthalene dicarboxylate. 

The aromatic polyester preferably contains organic or inorganic fine particles as a lubricant as required to improve 
wind-up property in the production of a film and ihe traveling property of a film when used as an OHP film Illustrative 
examples of the fine particles include inorganic fine panicles such as calcium carbonate, calcium oxide, alumina, kaolin, 
silica and zinc oxide: and organic fine particles such as crosslinked acrylic resin particle crosslinked polystyrene resin 
jo particle, melamine resin panicle and crosslinked silicone resin particle. In addition to these fine particles a colorant 
such as titanium oxide, banum sulfate, antistatic agent, antioxidant, lubricant, catalyst and oiher resins may be con- 
tained optionally as required. 

The hydrophilic coating layer (8) contains a copolyester (a). poly(alkylene oxide) (b) and fine particles (c) as de- 
scribed above. 

is The copolyester (a) contains a dicarboxylic acid having a sulfonate group in an amount of i to 16 mol% of the total 

of all dicarboxylic acid components and has a secondary transition temperature of 20 to 90°C 

Illustrative examples of the dicarboxylic acid component constituting the copolyester (a) other than the dicarboxylic 
acid component having a sulfonate group include. lerephthalic acid. 2.5-naphthalene dicarboxylic acid, hexahydroter- 
ephthalic acid. 4 4'-diphenyl dicarboxylic acid, phenylindane dicarboxylic acid, adipic acid, sebacic acid tnmellitic acid. 
20 dimethylol propionic acid and the like. 

Specific examples of the dicarboxylic acid component having a sulfonate group include alkali metal salts of 5-sul- 
foisophthalic acid and alkali metal salts of 5-su!foterephthalic acid Among these, alkali metal salts of 5-sulfoisophlhalic 
acid are preferred. The alkali metal salts include salts of sodium potassium and lithium. 

The dicarboxylic acid component having a sulfonate group needs to account for 1 to 16 % by weight, preferably 
25 1 5 to 14 % by weight, of the total of all dicarboxylic acid components. 

Illustrative examples of the diol constituting the copolyester (a) include ethylene glycol, diethylene glycol neo- 
pentylene glycol. 1.4-butane diol. 1.6-hexane diol : 1 .4-cyc!ohexane dimethanol. glycerin, trimethylol propane, an ad- 
duct of alkylene oxide with btsphenol-A and the like. 

Dicarboxylic acids and diols constituting the copolyester (a) may be used alone or m combination of two or more 
JO When the proportion of the dicarboxylic acid component having a sulfonate group contained in the copolyester (a) 

is less than 1 mol% ; the hydrophilic properly of the copolyester is insufficient and when it is more than 16 mol%. the 
moisture resistance of the coating film deteriorates disadvantageous^. 

The secondary transition point (Tg) of the copolyester (a) needs to be 20 to 90°C When Tg is lower than 20°C. 
blocking is liable to occur in the film roll and when Tg is higher than 90°C. the adhesion of the film deteriorates disad- 
35 vantageously 

The secondary transition point is preferably in the range of 30 to S0°C. 

The poly(alkylene oxide) (b) is preferably a polymer or a copolymer of alkylene oxide having 2 to 4 carbon atoms 
Illustrative examples of the poly(alkylene oxide) include poly(ethylene oxide) ; polypropylene oxide). poly(ethylene 
' oxide/propylene oxide) copolymer and the like Among these. poly(ethylene oxide) and poly(ethy!ene oxide/propylene 
~o oxide)copolymer are particularly preferred. 

The poly(alkylene oxide) has a number average molecular weight of 600 to 2 : 000 

When the number average molecular weight is less than 500. the blocking resistance of the film and the moisture 
resistance of the coating film deteriorate. On the other hand : when the number average molecular weight is more than 
2.000. adhesion of the poly(alkylene oxide) to the ink-receiving layer deteriorates disadvantageous^. 
-5 The number average molecular weight is preferably in the range of 1 .000 to 1 .500. 

The fine particles (c) may be organic or inorganic fine particles. Illustrative examples of the fine particle include 
inorganic fine particles such as calcium carbonate, calcium oxide alumina, kaolin, silica and zinc oxide: and organic 
fine particles such as crosslinked acrylic resin particie. crosslinked polystyrene resin particle, melamine resin particle 
and crosslinked silicone resin particle. Among these, organic fine particles are preferred. 
so The fine particle (c) has an average particle diameter of 20 to 80 nm. 

When the average particle diameter is less than 20 nm r blocking is liable to occur in the film roll while when it is 
more than 80 nm. the abrasion resistance of the film deteriorates disadvantageous^. 

The hydrophilic coating layer (3) in the present invention comprises 50 to 80 % by weight of component (a). 10 to 
30 % by weight of component (b) and 3 to 25 % by weight of component (c) : preferably 50 to 80 % by weight of 
55 component (a). 10 to 20 % by weight of component (b) and 5 to 15 % by weight of component (c). based on the total 
weight of components (a), (b) and (c) 

When the proportion of component (a) is less than 50 % by weight, the adhesion of the coating layer (B) to the 
polyester film is insufficient On the other hand when the proportion is more than 80 % by weight the adhesion of the 
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coating layer (3) to the ink-receiving layer deteriorates disadvantageously When the proportion of component (b) is 
less than 10 % by weight, adhesion to the ink-receiving layer is insufficient and when it is more than 30 % by weight, 
blocking resistance deteriorates disadvantageously When the proportion of component (c) is less ihan 3 % by weight, 
the slip property (traveling property) of the film is insufficient and when it is more than 25 % by weight, abrasion resist- 
ance deteriorates disadvantageously. 

Further the hydrophilic coating fayer (8) has a surface energy of at least 54 dyne/cm. 

When the surface energy is less than 54 dyne/cm. the coating layer cannot achieve sufficient adhesion to the ink- 
receivmg layer formed on the coating layer. The surface energy is preferably at least 50 dyne/cm. 

The laminated film of the present invention is available in two types: one type comprising the aromatic polyester 
film (A) as a substrate having high transparency and the other type comprising the aromatic polyester film (A) having 
almost no transparency. 

When the substrate (A) has high transparency, it preferably has a light transmission rate of ai least 35 % and a 
haze value of 10 % or less. 

In this case, the center line average surface roughness Ra of the substrate is preferably in the range of 5 to 15 nm. 

According to the present invention, using the laminated film of the present invention having this type of substrate.- 
there is also provided an OHP transparency which comprises an aromatic polyester film (A) having a light transmission 
rate of at least 85 % and a haze value of 10 % or less a hydrophilic coating layer and an aqueous ink-receiving layer 
formed on the coating layer 

When the transparency of the substrate is low. the substrate (A) preferably has a light transmission rate of 20 % 
or less and is white. 

In this case. Ra of the substrate surface is in the range of 100 to 250 nm 

According lo the present invention using the laminated film of the present invention having this type of substrate, 
there is also provided recording paper for an ink jet printer which comprises the aromatic polyester film (A) having a 
light transmission rate of 20 °' 0 or less and white-colored, a hydrophilic coating layer and an aqueous ink-receiving 
layer formed on the coating layer 

The ink-receiving layer includes a layer which contain fine particles having an average particle diameter of 10 to 
30 urn such as spherical silica and a hydrophilic polymer such as polyvinyl alcohol, and a layer obtained from an 
aqueous slum/ exemplified in JP-A-1 -95091 . 

The laminated film of the present invention comprising the aromatic polyester film (A) and the hydrophilic coating 
layer (8) can be produced, for example, by preparing an aqueous solution containing the above components (a) (b) 
and (c) constituting the hydrophilic coating layer applying the solution to a stretchable aromatic polyester film, drying 
and orienting the film as required. Application of the aqueous solution is preferably carried out in a clean atmosphere, 
that is. in the film production process The adhesion of the hydrophilic coating layer to the polyester film is further 
improved by this coating. 

When application of the aqueous solution to the polyester film is carried out in a normal coating step, that is. a 
step separate from the production step of a biaxially oriented, heat-set polyester film, dirt and dust may be adhered to 
the film disadvantageously. 

The stretchabie polyester film is an unonented polyesier fi!m : a monoaxially oriented polyester film, or biaxially 
oriented polyester film. Among these, a longitudinally oriented polyester film which has been oriented monoaxially in 
the direction of extruding the film (longitudinal direction) is preferred. 

As a method for forming a hydrophilic coating layer any known coating method can be applied For example, roll 
coating, gravure coating, roll brushing, spray coating, air knife coating, impregnation and curtain coating may be used 
alone or in combination. The amount of coating is preferably 0 5 to 20 g. more preferably 1 to 10 g. per 1 m 2 of the 
traveling film The aqueous solution is preferably a water dispersion or an emulsion 

Besides the above components (a) : (b) and (c) : the aqueous solution may coma\n another resin such as melamine 
resin, an antistatic agent, a colorant, a surfactant, an ultraviolet absorber and the like as coating film forming compo- 
nents. 

The solid content concentration of the aqueous solution is generally 2 to 30 % by weight, preferably 2 to 10 % by 
weight. 

The stretchable polyester film coated with the aqueous solution is guided to drying and orienting steps. These 
treatments can be carried out under conditions whose data have been accumulated by the industry. Preferable condi- 
tions include drying at 90 to 130°C for 2 to 1 0 seconds, orientation temperature of 90 to 130°C draw rate of 3 to 5 
times in a longitudinal direction and 3 to 5 times in a transverse direction, redraw rate of 1 to 3 times in a longitudinal 
direction if necessary, and heat-setting at 180 to 240°C for 2 to 20 seconds. 

The thickness of the polyester film (A) of the laminated film of the present invention after these treatments is 
preferably 50 to 150 um. and the thickness of the hydrophilic coating layer (S) is preferably 0 02 to 1 una 

The following examples are given to further illustrate the present invention Property values of each example were 
measured in accordance with the following methods 
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1 Adhesion 

An aqueous slurry (solid content concentration: £5 % by weight) containing 70 % by weight of spherical silica 
(average particle diameter- 1 2 J:m. average pore diameter- 200 A. average pore volume 1 . 5 cc/g) and 30 % by weight 
of polyvinyl alcohol (PVA 117 manufactured by Kuraray Co Ltd) was applied to the surface of a polyester film to 
achieve a 20 urn thick coating film, and dried To the thus obtained ink-receiving layer was affixed 12.7 mm wide. 1 50 
mm long Scotch tape (No.SOO manufactured by 3M Co. ) in such a manner that air did not enter between the layer and 
the tape. A manual load roll described in JIS 2701 (1975) was rolled over this tape to adhere the tape closely io the 
layer which was then cut to the width of the tape The peeling state of the ink-receiving layer from the polyester film 
when the tape was stripped from the thus prepared sample was observed to evaluate adhesion as follows 

A' No peeling was observed and adhesion was good. 
B Slight peeling was observed in foreign matters 
C' Remarkable peeling was observed 

2 Friction Coefficient 

Static friction coefficient was measured by laminating two films in such a manner that the front surface of one film 
is in touch with the rear surface of the other film and applying a load of 1 kg on the films in accordance with ASTM 
1894-63 using a slipper measuring instrument manufactured by Toyo Tesier Co. When the friction coefficient exceeds 
0 6 the traveling property of the film is impaired. 

3. Blocking Resistance 

Two 50 mm wide-cut films were laminated and the resulting laminate was treated under a load of 50 kg/cm 2 at 
40°C and an RH of 50 % (or 17 hours Thereafter, the peel strength (g/50 mm) of a portion of the laminate applied by 
a load was measured with a tensile tester Blocking resistance was evaluated in terms of the value of peel strength 

good blocking resistance peel strength < 10 g/50 mm 

fair blocking resistance. 10 g/50 mm < peel strength < 30 g/50 mm 

poor blocking resistance 30 g/50 mm < peel strength 

4 Surface Energy 

Critical surface tension y c measured in accordance with W.A Zisman "Contact Angie : Wettability and Adhesion". 
Am. Chem. Soc. : (1964) was taken as surface energy. 

5 Secondary Transition Point (Tg) 

This was measured at a temperature elevation rate of 20°C/mmute with Thermal Analyst Model 2000. a differential 
calorimeter manufactured by Ou Pont. 

6. Intrinsic Viscosity 

The viscosity of a. solution in an orthochlorophenot solvent was measured at 35°C 
7 Water Dispersibility 

Coating agent was diluted with water to prepare a water dispersion containing 0 2 % by weight of the coating agent 
and a light transmission rate of the dispersion was measured with a double beam spectrophotometer (Model 223A) 
manufactured by Hitachi Ltd. using a quartz cell Based on the measurement results, water dispersibility was evaluated 
as follows 



good water dispersibility 
fair water dispersibility 
poor water dispersibility 



light transmission rate > 50 % 

50 % > light transmission rate > 30 °b 

30 > light transmission rate 
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5 Moisture Resistance 

Peel strength (g/50 mm) was measured in ths same manner as in the above blocking resistance evaluation except 
the treatment condition was changed to 60°C x 70 % RH x 17 hours. Moisture resistance was evaluated as follows 
based on the measurement results. 

good moisture resistance peel strength < 10 g/50 mm 

(air moisture resistance 10 g/50 mm < peel strength < 30 g/50 mm 

poor moisture resistance: 30 g/50 mm < peel strength 

9. Light Transmission Rate and Haze 

These were measured in accordance with ASTM 1003 using Model HR-100. a haze meter manufactured by Mu- 
rakami Shikisai Gijutsu Kenkyusho 

10 Thermal Shrinkage 

The shrinkage of a polyester film heat-treated at 1 50°C for 30 minutes was measured at a distance between two 
gage marks of 30 cm 

1 1 . Center Line Average Surface Roughness (Ra) 

In accordance with JIS BQ601 a chart was drawn under such conditions as a needle radius of 2 u.m. a load of 30 
mg. a magnification of 50.000X and a cut-off of 0.08 mm, using the SE-3FAT a high-accuracy surface roughness meter 
manufactured by Kosaka Kenkyusho Co.. and a portion having a measurement length L was cut out from a surface 
roughness curve in the direction of its center line Center line average surface roughness (Ra. nm) is defined as a 
value obtained from the following expression when the center line of this cut-out portion is taken as the X axis, the 
direction of longitudinal magnification is taken as the Y axis and a roughness curve is represented by Y = f(x) 

1 fL 

Ra = \ | f ( x ) | dx 

L J 0 

Four different portions having a standard length of 1 25 mm were measured and center line average surface rough- 
ness (Ra) was obtained by averaging the four measurement values 

Example 1 

An unoriented sheet of polyethylene terephthalate having an intrinsic viscosity of 0.64 was drawn to 3 5 times in 
a longitudinal direction To this monoaxially oriented film was applied an aqueous solution containing 4 % by weight 
•as the solid concentration, of a composition which comprises (i) 65 % by weight of a copolyester (to be abbreviated 
as E hereinafter) (Tg = 30 3 C) consisting of 60 mol% of terephthalic acid. 37 mol% of tsophthalic acid and 3 mol% of 
5-Na sulfoisophthafatic acid, and 40 mcl% of ethylene glycol 40 mol% of neopentylene glycol and 20 mol% of an 
adduct of ethylene oxide (2 mols) with bisphenol-A. (ii) 16 % by weight of po!y(ethylene oxide) (to be abbreviated as 
P hereinafter) having a number average molecular weight of 1.000. (iii) 10 % by weight of a crosslinked acn/lic resin 
particle having an average particle diameter of 40 nm. and (iv) 9 % by weight of polyoxyethylene nonylphenyl ether, 
with a roll coaler. Thereafter, the Jongtudinally monoaxially-onented film coated with the aqueous solution was dried, 
drawn to 4 times in a transverse direction and further heat-set at 230°C to obtain a 1 00 u.m thick biaxially oriented film. 
The thickness of the coating of this film was 0.03 urn. The properties of the film are shown in Table 1 

Comparative Example 1 

A biaxially oriented film was obtained m the same manner as in Example 1 except an aqueous solution was not 
applied The properties of the film are shown in Table 1. 

Examples 2 to 7 

Biaxially oriented films were obtained m the same manner as in Example 1 except type and proportion of the 
coating were changed as shown m Table 1 The properties of these films are shown in Table 1 
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(Note 1) type of copolyester, numerals in the parentheses 
indicate values in mol%. 

F: 2 , 6-naphthalene dicarboxylic acid (20) • isophthalic 
acid (76) • 5-potassium sulfocsrephthalacic acid 
(4) /ethylene glycol (50) • neopep.ty lene glycol (50) 
copolymer (Tg = 42°C) 

(Note 2) type of poly ( alky iene oxide) 

Q: polypropylene oxide having a number average molecular 
weight of 1,200 

As is evident from Table 1, the films of the present invention have excellent adhesion and traveling properties 

Examples 5 to 1 1 . Comparative Examples 2 and 3 

Biaxially oriented polyester films were obtained in the same manner as in Example l except that type of the co- 
polyester (A) was changed as shown m Table 2 and copolyesters having different Tgs were used. The properties of 
the thus obtained films are shown in Table 2. As evident from Table 2 the films of the present invention have excellent 
blocking resistance, transparency and adhesion property. 
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(note 3) copolymer composition of (A; 

(numerals indicate values in mol%) 



^~ 1 -~-_______aobrebiations o: :'A; 

coDolymer comoonents ■ 


G 


H 


T 


J 


K 




tereDhtalic acid 


60 


36 


70 


_ 


16 


19 


isophthalic acici 


36 


•49 


27 


37 


80 




2,6-napntnaiene dicarboxyiic acid 




20 




60 


■ 


•' •' i 


S-sulfoisoohthalic acid 




4 






4 ! 4 i 


5-Na suifoisophchalic acid 






3 


3 






5-K sulfotereohthalic acid 


4 












ethylene qiycol 


5 i 60 


60 


SO 




98 ' 


dierhyiene qiycoi \ 2 1 2 






5 




1,4-butane diol 


42 


2 






60 




neouentvlene qiycol 




8 


4 


5 


7 


2 


adduce of ethylene oxide with bisphenoi-A 


50 


28 


36 


15 


28 





Examples 12 to 16. Compafative Examples 4 and 5 

Biaxially oriented polyesler films were obtained in the same manner as in Example 1 except that the proportion of 
the dfcarboxylic acid component having a sulfonate group of the copolyester (A) was changed as shewn in Table 3. 
The properties of the thus obtained films are shown in Table 3. As is evident from Table 3 the coating used in the 
present invention has excellent water dispersibility and the films of the present invention have excellent moisture re- 
sistance 
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Examples 1 7 io 19 Comparative Examples 5 and 7 

Siaxially oriented films were obtained in the same manner as in Example 1 except that the proportions of copoly- 
ester (A), poly(alkylene oxide) (8) and fine particles (C) were changed as shown in Table 4 The properties of the thus 
obtained films are shown in Table 4 As is evident from Table 4, the films of the present invention have excellent 
adhesion and traveling properties 
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Examples 20 and 21 Comparative Examples S and 9 

Siaxially oriented films were obtained in the same manner as in Example 1 except thai the proportions of copoly- 
ester (A) poly(alkylene oxide) (3) and fine particles (C) were changed as shown in Table 5 The properties of the thus 
obtained films are shown in Table 5 As is evident from Table 5. the films of the present invention have excellent 
adhesion and traveling properties 
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Examples 22 and 23. Comparative examples 10 and 11 

Siaxially oriented films were obtained in the same manner as in Example 1 except that the panicle diameter of 
fine particles (C) was changed as shown in Table 5. The properties of the thus obtained films are shown in Table 6. As 
is evident from Table 5. the films of the present invention have excellent blocking resistance and transparency 



fable 6 





average particle 
diameter of fine 
panicles (C) (nm) 


blocking resistance 


transparency (light 
transmission rate) (%) 


surface energy (dyne/ 
cm) 


Example 22 


20 


fair 


90 


58 


Example 23 


80 


good 


90 


58 


Comp Ex. 10 


10 


poor 


92 


59 


Comp Ex. 11 


120 


good 


79 


50 



Example 24 and 25 Comparative Examples 1 2 and 1 3 



Siaxially oriented films were obtained in the same manner as in Example 1 except that the proportions of copoly- 
ester (A) : poly(alkylene oxide) (B) and fine particles (C) were changed as shown in Table 7 The propenies of the thus 
obtained films are shown in Table 7. As is evident from Table 7. the films of the present invention have excellent 
transparency and traveling properties. 
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The polyester hlms of the above examples of the present invention have excellent adhesion between the mk- 
receiv.ng layer and the base film excellent transparency and traveling property and is useful as an OHP film 
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Example 26 

A biaxialiy oriented film was obtained tn the same manner as in Example 1 except that monoaxially oriented film 
prepared by melt extruding a composition comprising (i) 90 % by weight of a polyester (intrinsic viscosity: 0.62) which 
consists of a terephthahc acid component and an ethylene glycol component and (ii) 10 % by weight of titanium dioxide 
over a rotary cooling drum maintained at a temperature of 20°C to form an unonented film and drawing the unoriented 
film to 3 6 times in the longitudinal direction was used in place of the monoaxially oriented film of polyethylene tereph- 
thalate having an intrinsic viscosity of 0.64 of Example 1. The properties of the thus obtained film are shown in Table 
8. Ra of the coating was 120 nm and the surface energy was 60 dyne/cm. The light transmission rate of the polyester 
base film was 3 %. The thermal shrinkage of the thus obtained biaxialiy oriented laminated film was 0.9 % in the 
longitudinal direction of the film and 0.2 % in the transverse direction 

Comparative Example 14 

A biaxialiy oriented film was obtained in the same manner as in Example 26 except ihat an aqueous solution was 
not applied. The properties of the film are shown in Table 3. 

Examples 27 to 33 

Biaxialiy oriented films were obtained in the same manner as in Example 26 except that type and proportion of the 
coating was changed as shown in Table 3. The properties of the film are shown in Table 5 
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Examples 33 to 36, Comparative Examples 15 and 16 

Biaxially oriented films were obtained in the same manner as in Example 25 except that type of copolyester (A) 
was changed as shown in Table 9 and copoiyesiers having difterent Tgs were used The properties of the film are 
shown in Table 9 As is evident from Table 9. the films of the present invention have excellent blocking resistance and 
adhesion property 
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Examples 37 to 41, Comparative Examples 17 and 18 

Biaxially oriented films were obtained in the same manner as in Example 26 except that the proportion of the 
dicarboxylic acid component containing a sulfonate group of copolyester (A) was changed as shown in Table 10 The 
properties of the film are shown in Table 10 As is evident from Table 10, the coating used in the present invention has 
excellent water dispersibility and the films of the present invention have excellent moisture resistance 
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Examples 42 to 44. Comparative Examples 19 and 20 

SiaxiaNy oriented films were obtained in the same manner as in Example 25 except that the proportions of copol- 
yester (A). polyfalkylene oxide) (3) and fine particles (C) were changed as shown in Table 11. The properties of the 
film are shown in Table 11 As is evident from Table 1 1 the films of the present invention have excellent adhesion and 
traveling properties. 
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Examples 45 and 45 Comparative Examples 21 and 22 

Siaxially oriented films were obtained in the same manner as in example 26 except that the proportions of copol- 
yester (A) poly(alkylene oxide) (S) and fine particles (C) were changed as shown in Table 12. The properties of the 
film are shown in Table 1 2. As is evident from Table 1 2. the films of the present invention have excellent adhesion and 
traveling properties 
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Examples 47 and 48. Comparative Examples 23 and 24 

Biaxially oriented films were obtained in the same manner as in Example 25 except that the particle diameter of 
fine particles (C) was changed as shown in Table 13. The properties of the film are shown in Table 13. As is evident 
from Table 1 3. the films of the present invention have excellent blocking resistance. 



Table 13 





average particle diameter of fine particles (C) 
(nm) 


blocking resistance 


surface energy (dyne/cm) 
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Example 48 
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Comp Ex. 23 
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poor 
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Examples 49 and 50. Comparative Examples 25 and 26 



Biaxially oriented films were obtained in the same manner as in Example 25 except that the proportions of copol- 
yester (A) poly(alkylene oxide) (8) and fine particles (C) were changed as shewn in Table 14. The properties of the 
film are shown in Table 14 As is evident from Table 1 4. the films of the present invention have excellent adhesion and 
traveling properties. 



EP 0 728 801 A2 















5 


U ^ 

(Z rr- a 

— c 
j U 5 

3 ~ *c 

T 


lis 


• j r- 
r ur 


r— 

> V£ 
















10 


c — 

o u 

■ — 1 ! 

o ^ 
•H (D 
u O 

y 


as 

O 


o 
O 


vo 

o 


o 

m 
o 


15 












20 
25 


— 1 O 
U ~> _ 

c a; 

c: "w a 
o _ — 

o - 

o *o < 

CL CD ~ 

O <n 
a, -c a 


n 
n 


1 

! 

rsj 


On! 


! 

O 
m 


30 


75 

O A* 

o S 
c u — 


m 


o 
rvj 


rs; 


r- 




2 I 










35 


>* CD 
J* — 

r— ♦ 


vo 


vo 








— <D — 
>- "C *° 
_ .-J c- 

O X ^ 










us 


CD <rP 

— 1 — 
o < 

CJ — ' 


CM 


in 


m 
r- 


CD 
TT 


SO 

0/ 

n 

55 a 


I 


£ 

Cj 
X 


t 

o 
n 

Q 

CL 
c 
03 
X 

zJ < 


-n 
y. 

a 

6 
O 

J < 


rs; 

X 
jJ 

rv 
O 



EP 0 728 801 A2 



Claims 

1. A laminated film comprising. 

(A) an aromatic polyester film, and 

(3) a hydrophilic coating layer which is present on at least one side of the aromatic polyester film (A) and has 
a surface energy of at least 54 dyne/cm : the coating layer comprising. 

(a) 50 to SO °4 by weight of a copclyester which contains a dicarboxylic acid component having a sulfonate 
group in an amount of 1 to 16 moi% of the total of all dicarboxylic acid components and has a secondary 
transition point of 20 to 90 a C 

(b) 10 to 30 % by weight of poly(alkylene oxide) having a number average molecular weight of 600 to 
2.000. and 

(c) 3 to 25 % by weight of fine particles having an average particle diameter of 20 to 80 nm. based on the 
total of components (a), (b) and (c). 

2. The laminated film of claim 1 wherein the dicarboxylic acid component having a sulfonate group contained in the 
copolyester (a) of the hydrophilic coating layer is an alkali metal salt of 5-sulfoisophthalic acid 

3. The laminated film of claim 2. wherein the alkali metal salt of 5-sulfo«sophthalic acid is a lithium salt, sodium salt 
or potassium salt. 

4. The laminated film of claim 1 . wherein the proportion of the dicarboxylic acid component having a sulfonate group 
is 1 5 to 14 mol% of the total of all dicarboxylic acid components. 

5. The laminated film of claim 1 . wherein the poly(alkylene oxide) (b) of the hydrophilic coating layer is polyethylene 
oxide) or a poly(ethylene oxide/propylene oxide) copolymer. 

6. The laminated film of claim 1 . wherein the fine particles (c) contained in the hydrophilic coating layer are crosslmked 
organic polymer fine particles 

7. The laminated film of claim 1 , wherein the hydrophilic coating layer has a surface energy of at least 60 dyne/cm 

8. The laminated film of claim 1. wherein the aromatic polyester film (A) is a biaxially oriented film which exhibits a 
thermal shrinkage of 1 % or less when it is heated at 1 50°C for 30 minutes. 

9. The laminated film of claim 3. wherein the aromatic polyester film (A) is a polyethylene terephthalate or polyeth- 
ylene-2.6-naphthalene dicarboxylate film. 

10. The laminated film of claim 1, wherein the aromatic polyester film (A) has a light transmission rate of at least 85 
% and a haze value of 10 % or less. 

11. The laminated film of claim 10, wherein the aromatic polyester film (A) has a center line average surface roughness 
Ra of 5 to 1 5 nm 

12 The laminated film of claim 1 wherein the aromatic polyester film (A) has a light transmission rate of at least 85 
% and a haze value of 1 0 % or less, and an aqueous ink-receiving layer is further formed on the hydrophilic coating 
layer 

1 3. The laminated film of claim 1 2 which is a transparency for an overhead projector. 

14. The laminated film of claim i. wherein the aromatic polyester film (A) has a light transmission rate of 20 % or less 
and is white 

1 5. The laminated film of claim l wherein ihe aromatic polyester film (A) has a center line average surface roughness 
Ra of 100 to 250 nm 

1 6. The lam.nated film of cla.m 1 wherein the aromatic polyester film (A) has a light transmission rate of 20 % or less 
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and is white, and an aqueous ink-receiving layer is further formed on the hydrcp'nilic coating layer. 
17. The laminated film of claim 16 which is recording paper (or an ink jet printer 
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(57) A laminated film comprising (A) an aromatic 
polyester film., and (B) a hydrophilic coating layer which 
is present on at least one side of the aromatic polyester 
film (A) and has a surface energy of at least 54 dyne/ 
cm : the coating layer comprising (a) 50 to SO % by 
weight of a copolyester which contains a dicarboxylic 
acid component having a sulfonate group in an amount 
of 1 to 1 6 mo!% of the total of all dicarboxylic acid com- 



ponents and has a secondary transition point of 20 to 
90°C. (b) 10 to 30 % by weight of polyfaikyiene oxide) 
having a number average molecular weight of 600 to 
2.000. and (c) 3 to 25 % by weight of fine particles having 
an average particle diameter of 20 to SO nm. based on 
the total of components (a) ; (b) and <c) The above lam- 
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